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REMARKS 

This paper is being filed in response to the Office Action dated November 7, 2002 
that was issued in connection with the above-identified patent application. Applicants request a 
one-month extension of time and enclose the fee required pursuant to 37 C.F.R. §1.1 7(a)(1). 
Applicants also enclose herewith a Supplemental Information Disclosure Statement, Form PTO- 
1449, and the fee required pursuant to 37 C.F.R. §§1.17(p) and 1.97(c). Applicants respectfully 
request reconsideration of the instant application in view of the amendments and remarks 
presented herein. 

Claims 39-86 are pending. Claims 52, 57-79, 80-81, and 83-84 have been 
withdrawn from consideration. Claims 39-41, 52, 54, 57-79, 80-81, and 83-84 have been 
cancelled herein without prejudice and Claims 42-49, 53, 55-56, 82, and 85-86 have been 
amended. The amendments are supported by the instant specification and, therefore, do not 
constitute new matter. Upon entry of the instant Amendment, claims 42-51, 53, 55-56, 82, and 
85-86 will be pending. 

Rewritten specification paragraphs and claims appear in the preceding "IN THE 
SPECIFICATION" and "IN THE CLAIMS" sections respectively. Attached hereto is a marked- 
up version of the changes made by the instant amendment. The attached pages are captioned 
" VERSION WITH MARKINGS TO SHOW CHANGES MADE " and are included pursuant to 
37 C.F.R. §1.121(c)(ii). Should any discrepancies be discovered, the version presented in the 
preceding "IN THE SPECIFICATION" and "IN THE CLAIMS" sections shall take precedence. 
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Clarification of Species Elected 

During a telephone conference with the Examiner on August 16, 2002, 
Applicant's Attorney, Rochelle K. Seide, attempted to communicate to the Examiner that a 
species election of a group of individual nucleic acid sequences consisting of SEQ ID NOS:l, 3, 
and 5 was preferred. Evidently, however, the Examiner had a different understanding of a 
species election of a combination of SEQ ID NOS:l, 3, and 5. Applicant's Agent, Guy 
Birkenmeier, had a telephone conversation with the Examiner on January 28, 2003 wherein the 
Examiner indicated that she would permit Applicants to shift their species election to a single 
sequence of SEQ ID NOS: 1 , 3 and 5. Applicants thank the Examiner for granting this request 
and elect SEQ ID NO: 3 (and the encoded polypeptide, SEQ ID NO:4) as the species for further 
consideration. 

Sequence Letter 

The Examiner has objected to the specification as containing sequence 
disclosures, yet allegedly failing to comply with 37 C.F.R. §§1.821-1.825. Applicants traverse 
this objection and assert that the specification, as amended by Applicant's Preliminary 
Amendment filed on March 5, 2002, complies with 37 C.F.R. §§1.821-1.825. Applicants 
enclose a copy of that Preliminary Amendment together with a copy of Applicant's Return 
Postcard. Applicants respectfully request consideration and entry of their March 5, 2002 
Preliminary Amendment. Applicants, therefore, respectfully request withdrawal of the instant 
objection. 
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Drawings 

The Examiner has objected to the drawings on the grounds that the Brief 
Description of the Drawings allegedly fails to refer to multiple frames. Applicants assert that the 
Brief Description of the Drawings, as amended herein, fully complies with MPEP §608.0 1(f) 
and, therefore, respectfully request withdrawal of this objection. 

Claims Are Draw to Statutory Subject Matter 

The Examiner has rejected claims 39-42, 45-47, and 55-56 under 35 U.S.C. §101 
as allegedly reading on a product of nature. 

Claims 39-41 have been cancelled rendering rejection of these claims moot. 
Applicants traverse this rejection with respect to the remaining claims and assert that the claims 
are drawn to statutory subject matter. Applicants assert that it is unnecessary to recite "isolated" 
or "purified" in the instant claims because a polypeptide having the amino acid sequence of SEQ 
ID NO:4 and nucleic acids which encode such a polypeptide do not occur in nature. See e.g. 
Example 7 and Figures 2 A and 2B. Since the engineered molecules having the sequences of 
SEQ ID NOS:3 and 4 respectively display the requisite "hand of man", Applicants respectfully 
request withdrawal of this rejection. 

The Examiner has also rejected claims 48-51 under 35 U.S.C. §101 and 35 U.S.C. 
§112, first paragraph as allegedly unsupported by a specific and substantial asserted utility or a 
well established utility. 

Applicants traverse this rejection and assert that the claims, as amended herein, 
are drawn to statutory subject matter having specific, substantial, and credible utility. The risks 
and consequences of human exposure to botulinum neurotoxin are readily apparent to those of 
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ordinary skill in the art and, indeed, to society at large. Applicants assert that the nucleic acids, 
the polypeptides, and the methods of the invention have use, inter alia, in immunization of 
humans and mammals against botulinum neurotoxin toxicity. See e.g. Example 10, page 41, 
lines 8-24 and Table 6. Therefore, Applicants respectfully request withdrawal of these 
rejections. 

Claims Are Supported by Sufficient Description 

Claims 39-42, 44-51, 55-56, 82, and 85-86 have been rejected under 35 U.S.C. 
§112, first paragraph as allegedly lacking sufficient description to convey to one skilled in the art 
that Applicants were in possession of the invention at the time of filing. The Examiner has 
alleged that the description does not support the breadth of claims drawn to a genus of nucleic 
acids where only one species is provided and the claim(s) do not recite a specific function of the 
nucleic acids. 

Claims 39-41 have been cancelled rendering rejection of these claims moot. 
Applicants traverse this rejection with respect to the remaining claims and assert that the claims, 
as amended herein, are fully supported by the description such that one of ordinary skill in the art 
would readily appreciate that Applicants were in possession of the invention on or before the 
filing date. Claim 43 has been amended to independent form. Support for this amendment may 
be found in the specification as filed at, inter alia, Example 7 and Figure 2. Therefore, 
Applicants respectfully request withdrawal of this rejection. 
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Claims Are Not Drawn to New Matter 

Claims 39-42, 44-51, 55-56, 82, and 85-86 have been rejected under 35 U.S.C. 
§ 1 12, first paragraph as drawn to subject matter that allegedly is not described in the 
specification in such a way as to convey to one skilled in the art that applicants had possession of 
an invention constituting a single nucleic acid that is a combination of SEQ ID NOS:l, 3, and 5. 

Claims 39-41 have been cancelled rendering rejection of these claims moot. 
Applicants assert that this rejection is also moot with respect to the remaining claims since none 
of these claims, as amended herein, recite "combinations thereof. This amendment to the 
claims has been made pursuant to the telephone conversation with Applicant's Agent Guy 
Birkenmeier on January 28, 2003, wherein the Examiner kindly granted Applicant's request to 
shift their species election to SEQ ID NOS:3 and 4. Therefore, respectfully request withdrawal 
of this rejection. 

Claims Are Enabled by the Description 

Claim 54 has been rejected under 35 U.S.C. §112, first paragraph as drawn to 
subject matter that allegedly is not described in the specification in such a way as to enable one 
skilled in the art to make and use the invention. The Examiner has alleged that the recombinant 
organism of claim 54 does not produce, express, or comprise a coding sequence for botulinum 
neurotoxin. 

Claim 54 has been cancelled. Applicant's response to this rejection is directed to 
claim 53. Applicants traverse this rejection and assert that claim 53, as amended herein, is fully 
enabled by the specification as filed. The transfected cell of claim 53 comprises "an expression 
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vector comprising a nucleic acid having a nucleotide sequence encoding a polypeptide having 
the amino acid sequence of SEQ ID NO:4." Moreover, the method of claim 53 comprises 
culturing this organism "under conditions wherein the nucleic acid is expressed". This claim has 
ample support in the specification at, inter alia, Examples 3 and 8. Therefore, Applicants 
respectfully request withdrawal of this rejection. 

Claims Are Clear and Definite 

Claims 39-42, 44-51, 53-56, 82, 85, and 86 have been rejected under 35 U.S.C. 
§112, second paragraph as indefinite for allegedly reciting non-elected inventions. Claims 39-41 
have been cancelled rendering rejection of these claims moot. Applicants assert that the 
remaining claims, as amended herein, do not recited non-elected subject matter. 

Claims 39-41 have been rejected under 35 U.S.C. §112, second paragraph as 
allegedly indefinite for use of the phrases "encodes the carboxy-terminal portion" (claim 39), "is 
capable of ' (claim 39), "the gram negative bacteria is Escherichia coli" (claim 40), and "the yeast 
is Pichia pastoris". Applicants respectfully submit that these rejections are moot since, as noted 
above, claims 39-41 have been cancelled. 

Claim 44 has been rejected under 35 U.S.C. §112, second paragraph as allegedly 
indefinite for its use of the phrase "wherein the nucleic acid is a synthetic nucleic acid". Claim 
44, as amended herein,- does not recite this phrase. 

Claims 45 and 46 have been rejected under 35 U.S.C. §112, second paragraph as 
indefinite for allegedly lacking antecedent basis for the recited expression control sequence. 
Applicants have amended claim 45 to recite "further comprising" according to the Examiner's 
suggestion. 
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Claim 48 has been rejected under 35 U.S.C. §112, second paragraph as allegedly 
indefinite for its use of the word "organism" in reference to mammalian cell lines. Claim 48 has 
been amended herein to replace the word "organism" with the word "cell". 

Claim 48 has also been rejected under 35 U.S.C. §112, second paragraph as 
allegedly indefinite for its use of the phrase "transfecting an organism with the nucleic acid of 
claim 39". The Examiner has alleged that the nucleic acid of claim 39 is defined as any portion 
of the carboxy-terminus of botulinum neurotoxin heavy chain and therefore, is not required to 
encode a botulinum neurotoxin. The Examiner has requested clarification as to what is encoded 
by the nucleic acid and what is expressed therefrom. 

Applicants traverse this rejection and assert that claim 48, as amended herein, 
clearly sets forth what is encoded by the nucleic acid and what is expressed therefrom. 
Applicants respectfully invite the Examiner's attention to the phrase "a nucleic acid having a 
nucleotide sequence encoding a polypeptide having the amino acid sequence of SEQ ID NO:4" 
in relation to what is encoded by the nucleic acid. In addition, Applicants respectfully invite the 
Examiner's attention to the phrase "comprising at least one immunogenic epitope" in relation to 
what is expressed. Applicants assert that one of ordinary skill in the art would recognize that 
while all or substantially all of the nucleic acid may be expressed by the recombinant cell of 
claim 48, the polypeptide comprising a carboxy-terminal portion of the heavy chain of botulinum 
neurotoxin serotype a comprising at least one immunogenic epitope constitutes less than the full- 
length of SEQ ID NO:4. In view of these and other amendments, Applicants assert that claim 48 
is clear and definite. 

Claim 49 has been rejected under 35 U.S.C. §112, second paragraph as indefinite 
for allegedly lacking antecedent basis for the term "protein". The Examiner has alleged that it is 
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unclear whether the carboxy-terminal is a part of the "protein". The Examiner has also alleged 
that it is unclear what "protein" is being recovered. Applicants traverse this rejection and assert 
that claim 49, as amended herein, satisfies the requirements of 35 U.S.C. §112, second 
paragraph. 

Claim 53 has been rejected under 35 U.S.C. §112, second paragraph as indefinite 
for allegedly failing to recite method steps that correspond with the preamble. The Examiner has 
alleged that claim 53 fails to recite expression or isolation of a heavy chain portion or preparation 
or formulation of an immunogenic composition. Claim 53 has also bee rejected under 35 U.S.C. 
§112, second paragraph as allegedly indefinite for its use of the phrase "in expressible form". 

Applicants traverse this rejection and assert that claim 53, as amended herein, 
claims the subject method in a manner that complies with 35 U.S.C. §112, second paragraph. 
Applicants respectfully invite the Examiner's attention to the phrase "recovering from said 
transfected cell at least one insoluble polypeptide" recited by amended claim 53. In view of this 
phrase and other amendments, Applicants assert that the method steps of amended claim 53 
correspond to the preamble. In addition, amended claim 53 does not recite the phrase "in 
expressible form". 

Claim 54 has been rejected under 35 U.S.C. §1 12, second paragraph as allegedly 
indefinite for its use of the phrase "recovering an insoluble protein fraction". This rejection will 
be moot upon entry of the instant Amendment whereby claim 54 has been cancelled. 

Claims 85 and 86 have been rejected under 35 U.S.C. §112, second paragraph as 
indefinite for allegedly lacking antecedent basis for the term "protein". Claims 85 and 86 have 
been amended to recite "polypeptide" as is clearly recited in amended claim 43. 
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For the foregoing reasons, Applicants believe that the claims comply with the 
requirements of 35 U.S.C. §112, second paragraph and, therefore, respectfully request 
withdrawal of these rejections. 

Claims Are Novel over the Cited Documents 

Claims 43, 48, and 53 are independent claims. Claims 42, 44-47, 55-56, 82, and 
85-86 depend from claim 43. Claims 49-51 depend from claim 48. For a reference to anticipate, 
it must teach each and every element of the subject claim. See e.g. MPEP §2131. Since a 
dependent claim is to be construed to include all of the limitations of the claim from which it 
depends, see e.g. 37 C.FR. § 1.75(c), a document that fails to teach an element of an independent 
claim necessarily fails to teach an element of an attendant dependent claim. Therefore, 
Applicants will respond to the following rejections primarily as they apply to claims 43, 48, and 
53. 

1. Smith 1998 Does Not Teach SEQ ID NO:4 

Claims 39, 41, 48, and 51 have been rejected under 35 U.S.C. §102(a) as 
allegedly unpatentable over Smith LA, 1998, Toxicon 36(1 1):1539-1548 (hereinafter "Smith 
1998"). The Examiner has alleged that Smith 1998 discloses a nucleic acid encoding a 
Clostridium botulinum type A heavy chain capable of being expressed in Pichia pastoris. The 
Examiner has further alleged that Smith 1998 discloses a method of producing an immunogenic 
composition comprising culturing a recombinant Pichia pastoris cell and recovering the 
expressed heavy chain polypeptide. 

Claims 39 and 41 have been cancelled rendering rejection of these claims moot. 
Applicants traverse this rejection with respect to the remaining claims and assert that Smith 1998 
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does not anticipate the claimed invention. Claim 48, as amended herein, recites "transfecting a 
cell with a nucleic acid having a nucleotide sequence encoding a polypeptide having the amino 
acid sequence of SEQ ID NO:4, said amino acid sequence comprising at least one immunogenic 
epitope". Smith 1998 teaches neither the amino acid sequence of SEQ ID NO:4 nor the nucleic 
acid sequence of SEQ ED NO:3 (claim 42). Since Smith 1998 does not teach each and every 
element of the claimed invention, Applicants respectfully request withdrawal of this rejection. 

2. Halpern Does Not Teach SEQ ID NO:4 

Claims 39-47, 54-56, 82, and 85-86 have been rejected under 35 U.S.C. § 102(a) 
as allegedly unpatentable over Halpern JL et al., 1993, J. Biol Chem. 268(1 5): 1 1 1 88- 1 1 1 92 
(hereinafter "Halpern"). The Examiner has alleged that Halpern discloses a nucleic acid that has 
a nucleotide sequence encoding the carboxy-terminal portion of a botulinum neurotoxin, wherein 
the nucleic acid encodes an amino acid sequence that is conserved across Clostridial neurotoxins. 
The Examiner has further alleged that Halpern discloses a nucleic acid encoding the amino acid 
sequence Asp-Glu-Gly-Trp-Thr. In addition, Halpern allegedly discloses antibody and 
immunogenic composition preparation and nucleic acid expression with a T7 RNA polymerase 
promoter. It also has been alleged that Halpern discloses expression of the nucleic acids of 
Halpern in recombinant mammalian host cells as well as recovery of the expressed protein. 

Claims 39-41, 54 and 83-84 have been cancelled rendering rejection of these 

claims moot. 

Applicants traverse this rejection with respect to the remaining claims and assert 
that the claims, as amended herein, are not anticipated by Halpern. Claims 43 and 53 each recite 
a "a nucleotide sequence encoding a polypeptide having the amino acid sequence of SEQ ID 
NO:4, said amino acid sequence comprising at least one immunogenic epitope". Applicants 
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respectfully invite the Examiner's attention to Alignment 1 attached hereto which shows that the 
sequence of Halpern is not the same as the polypeptide sequence of SEQ ID NO:4 of the present 
invention. Therefore, since Halpern fails to teach Smith SEQ ID NO:4, Halpern fails anticipate 
each and every element of claims 43 and 53. Consequently, Applicants respectfully request 
withdrawal of this rejection. 

3. Kink Does Not Teach SEQ ID NO:4 

Claims 39-42, 44-51, 55-56, 82, and 85-86 have been rejected under 35 U.S.C. 
§102(b) as allegedly unpatentable over U.S. Pat. No. 5,736,139 to Kink et al. issued April 7, 
1998 (hereinafter "Kink"). Kink allegedly discloses a nucleic acid which encodes a portion of 
the carboxy-terminal portion of the heavy chain of botulinum neurotoxin. The Examiner has 
alleged that the nucleic acid of Kink shares certain percentages of sequence identity over 
portions of SEQ ID NOS: 1, 3, and 5. It has also been alleged that the nucleic acid of Kink was 
introduced into E. coli and expressed as a polypeptide. 

Claims 39-41, 54 and 83-84 have been cancelled rendering rejection of these 

claims moot. 

Applicants traverse this rejection with respect to the remaining claims and assert 
that the claims, as amended herein, are not anticipated by Kink. Claims 43, 48, and 53 each 
recite a "a nucleotide sequence encoding a polypeptide having the amino acid sequence of SEQ 
ID NO:4, said amino acid sequence comprising at least one immunogenic epitope". Applicants 
respectfully invite the Examiner's attention to Alignments 2 and 3 attached hereto, which show 
that SEQ ID NO:22 of Kink is not the same as SEQ ID NOS:3 and 4 of the present invention. 
Therefore, since Kink fails to teach Smith SEQ ID NO:4, Kink fails anticipate each and every 
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element of claims 43, 48, and 53. Consequently, Applicants respectfully request withdrawal of 
this rejection. 

In conclusion, claims 42-51, 53, 55-56, 82, and 85-86 are drawn to statutory 
subject matter, recite language that complies with 35 U.S.C. §112, and are not anticipated by any 
of the asserted documents. Therefore, Applicants believe this application is in condition for 
allowance and respectfully request issuance of a Notice of Allowance. 

Applicants note that the Office Action dated November 7, 2002 included several 
sequence alignments. However, Applicants found it difficult to interpret these alignments due to 
the absence of meaningful labels and/or the poor quality of the photocopies provided. Therefore, 
should the Examiner continue to maintain any of the foregoing art rejections, Applicants 
respectfully request new alignments with clear labels identifying which invention sequence is 
aligned with which sequence of the asserted art. 
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Applicants request a one-month extension of time and enclose the fee required 
pursuant to 37 C.F.R. §1.1 7(a)(1). Applicants also enclose the fee required pursuant to 37 C.F.R. 
§1.17(p) and 1.97(c). Applicants do not believe that any additional fees are due with this 
submission. Nevertheless, the Commissioner is hereby authorized to charge any fees due with 
this submission not otherwise enclosed herewith to Deposit Account No. 02-4377. Please credit 
any overpayment of fees associated with this filing to the above-identified deposit account. A 
duplicate of this page is enclosed. A copy of the Notice to Comply is also enclosed. 



Respectfully submitted, 



March 7, 2003 




Rochelle K. Seide 
PTO Reg. No. 32,300 
Attorney for Applicants 



Guy F. Birkenmeier 
PTO Reg. No. 52,622 
Agent for Applicants 

BAKER BOTTS, L.L.P. 
30 Rockefeller Plaza 
New York, NY 10112 
(212) 408-2500 

Enclosures 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

This marked-up version was prepared with DeltaView software (v2.7). In this 
section, added text is marked with double underlining, e.g. added text , and deleted text is marked 
by a single strikethrough, e.g. d e l e t e d t e xt . 

IN THE SPECIFICATION 

The paragraphs beginning at page 6, line 20 and ending at page 6, line 32 have 
been amended as follows: 

-tfe — ars — an — object — e£ — thia The instant invention to 
provide provides immunogenic peptides capable of eliciting 
protective immunity against botulinum neurotoxin of 
serotypes A-G. 

it — io another object of this The instant invention 
fe ealso provide provides vaccines capable of eliciting 
protective immunity against botulinum neurotoxin, where the 
vaccines do not act as neurotoxins themselves. 

-3rfc ±s — ye-fc — another — object — ef — thio The instant 

invention fe ef urther provide provides methods for preparing 
non-toxic peptides for use in vaccines against botulinum 
neurotoxin by growing recombinant organisms which express 
the peptides. 
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*fe — is — otill — another — obj cat — e£ — thio The instant 
invention ^te also providc provides methods for fast and 
efficient purification of the non-toxic peptides from 
cultures of recombinant organisms. 

These and other obi ccto aspects are metr il lust rated 
by one or more of the following embodiments of the present 
invention^ 

The paragraphs beginning at page 9, line 20 and ending at page 11, line 12 have 
been amended as follows: 

Figure — 1 — ohowo — theFiqures 1 A and IB respectively 
show the nucleotide sequence and the encoded amino acid 
sequence for a synthetic gene encoding the H c fragment of 
BoNT serotype A (SEQ ID NOS : 1 and the encoded amino acido 
ocquQncc 2 ) . 

Figure — 2 — ahowo — fcke Fiqures 2A and 2B respectively 
show the nucleotide sequence and the encoded amino acid 
sequence for a synthetic gene encoding the H c fragment of 
BoNT serotype A (SEQ ID NOS : 3 and the encoded amino acida 
acquGncc 4) . 
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Figure — 3 — ahowa — £k eFigures 3 A and 3B respectively 
show the nucleotide sequence and the encoded amino acid 
sequence for a synthetic gene encoding the H c fragment of 
BoNT serotype A (SEQ ID NOS : 5 and fefee — encoded amino — acida 
acqucncc 6) . 

Figure — 4 — ohowo — the Figures 4A and 4B respectively 
show the nucleotide sequence and the encoded amino acid 
sequence for a synthetic gene encoding the H c fragment of 
BoNT serotype B (SEQ ID NOS : 7 and the encoded amino acido 
acqucncc 8) . 

Figure — 5 — ohows — the Figures 5A and 5B respectively 
show the nucleotide sequence and th e enc oded amino acid 
sequence for a synthetic gene encoding the H c fragment of 
BoNT serotype C (SEQ ID NOS : 9 and the encoded amino acido 
ocquencc lO) . 

Figure — 6 — ohowa — feh eFigures 6A and 6B respectively 
show the nucleotide sequence and the encoded amino acid 
sequence for a synthetic gene encoding the H c fragment of 
BoNT serotype D (SEQ ID NOS: 11 and the encoded amino acida 
ocqucncc l2) . 

Figure — 7 — ahowa — tfeeFigures 7A and 7B respe ctively 
show the nucleotide sequence and the encoded amino acid 
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sequence for a synthetic gene encoding the H c fragment of 
BoNT serotype E (SEQ ID NOS:13 and the encoded amino acido 
acqucncc l4) . 

Figure 8 shows the nucleotide sequence for a 
synthetic gene encoding the H c fragment of BoNT serotype E 
and the encoded amino acids acid sequence (SEQ ID NOS:35 and 
36j . 

Figure — 9 — ahowa — th eFigures 9A and 9B respectively 
show the nucleotide sequence and the encoded amino acid 
sequence for a synthetic gene encoding the H c fragment of 
BoNT serotype F (SEQ ID NOS:15 and the encoded amino acida 
acqucncc l6) . 

Figure 3r0 ahowa theFigures 10A and 10B 

respectively show the nucleotide sequence and the encoded 
amino acid sequence for a synthetic gene encoding the H c 
fragment of BoNT serotype G (SEQ ID NOS:17 and the encoded 
amino acido acqucncc l8) . 

Figure ti ohowa theFigures 11A and 11B 

respect ively show the nu cleoti de sequ ence and th e encoded 
amino acid sequence for a synthetic gene .encoding the H N 
fragment of BoNT serotype A (SEQ ID NOS:19 and the encoded 
amino acido acqucncc 2 0) . 
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Figure 3r2 shows fch eFigures 12A and 12B 

respectively show the nucleotide sequence and the encoded 
amino acid sequence for a synthetic gene encoding the H N 
fragment of BoNT serotype B (SEO ID NOS:21 and the encoded 
amino acids ocqucncc 22) . 

Figure 3t3 shows t-he Figures 13A and 13B 

respectively show the nucleotide sequence and the encoded 
amino acid sequence for a synthetic gene encoding the H N 
fragment of BoNT serotype C (SEQ ID NOS:23 and the encoded 
amino acids ocqucncc 24) . 

Figure 14 shows the Figures 14A and 14B 

respectively show the nucleotide sequence and the encoded 
amino acid sequence for a synthetic gene encoding the H N 
fragment of BoNT serotype D (SEQ ID NOS:25 and the encoded 
amino acids scqucncc 26) . 

Figure fc5 shows fcfee Figures 15A and 15B 

respec tively show the nucleotide sequence and the encoded 
amino acid sequence for a synthetic gene encoding the H N 
fragment of BoNT serotype E (SEQ ID N05:27 and the encoded 
amino acids scqucncc 28) . 

Figure 3r€ shows th eFigures 16A and 16B 

respectively show the nucleotide sequence and the encoded 



NY02:430912.1 



29 



A33626 067252.0105 
PATENT 

amino acid sequence for a synthetic gene encoding the H N 
fragment of BoNT serotype F (SEQ ID NOS:29 and the encoded 
amino acido ocqucncc 30) . 

Figure 3^ ohowa fcfee Figures 17A and 17B 

respectively show the nucleotide sequence and the encoded 
amino acid sequence for a synthetic gene encoding the H N 
fragment of BoNT serotype G (SEQ ID NOS:31 and the encoded 
amino acids ocqucncc 32) . 

Figure 3rS ohowa the -Figures 18A and 18B 

respectively show the nucleotide sequence and the encoded 
amino acid sequence for a synthetic gene encoding the H c 
fragment of BoNT serotype F (SEQ ID NOS:33 and the encoded 
amino acida ocqucncc 34) . 

! 

Figures 19A, 19B, and 19C. Figure 19A shows 
-(A ft he AT base content of a putative fragment C region in 
native C. botulinum DNA. 4Figure 19 B-) — Reduction at shows 
the reduced AT content after the first design (rBoNTF (Hc) 1) 
of the synthetic gene. 4Figure 19 C-)- shows the AT content 
of the final gene design (rBoNTF (Hc) 2 ) used to express 
recombinant rBoNTF (Hc) in P. pastoris . 

Figures 2 OA and 2 OB. Figure 2 OA shows -fAfan SDS- 
PAGE gel and 4Figure 2 0B4- shows a Western blot of samples 
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at various steps along the rBoNTF(Hc) purification. Lanes 
from both figures are identical except lane 1, where SDS- 
PAGE shows Novex mark 12 wide -range molecular weight 
markers and Western blot shows Novex See Blue prestained 
molecular weight markers. Lane 2 is the cell lysate, lane 
3 is the cell extract, lane 4 is the cell extract after 
dialysis, lane 5 is pool of rBoNTF(Hc) positive fractions 
after Mono S column chromatography, and lane 6 is pool of 
rBoNTF (He) -positive fractions after hydrophobic interaction 
chromatography . 

Fiqurc Ficrures 21 ahowa A and 2 IB show purification 
of rBoNTF (He) by sequential chromatography. 4Figure 21 A-)- 
shows Mono S cation exchange chromatography of extract from 
P. pastoris . Proteins were eluted with increasing NaCl 
gradient. Fractions positive for rBoNTF (He) by Western 
analysis were pooled individually and subjected to 
hydrophobic interaction chromatography ( the results of 
which are shown in Figure 2 I B) and proteins were eluted 
with a decreasing ammonium sulfate gradient. In both 
panels, protein monitored by A280nm is recorded on the left 
axis and elution conditions are recorded on the right axis, 
with the gradient trace laid over the chromatogram. 
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IN THE CLAIMS 

Claims 42-49, 53, 55-56, 82, and 85-86 have been amended as follows: 

42. (AMENDED) The nucleic acid of claim ^9- r4 3 , wherein 
said nucleic acid comprioco the nucleic acid nucleotide 
sequence is nucleotides 13-1314 of SEQ ID Ne-: — — SEQ 
ID No. 3, — SEQ ID No. 5, or combinationo thereof . NO : 3 . 

43 . (AMENDED) A nucleic acid comprioing having a 
nucleotide sequence which cncodco encoding a 
polypeptide having comprising the amino acid sequence 
of SEQ ID No. 2, SEQ ID No. NO : 4 , S EQ ID No. 6, or 
combinationo thcrcof said amino acid sequence 
comprising at least one immunogenic epitope . 

44. (AMENDED) The nucleic acid of claim 3-9- r43 , wherein 
said nucleic acid is a an oynthctic isolated nucleic 
acid. 

45. (AMENDED) The nucleic acid of claim 39, wherein oaid 
nucleic acid io opcrably linked to 43 further 
comprising an expression control ocqucncQg sequence 
operab ly linked to said n ucleot ide seq uence. 
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(AMENDED) The nucleic acid of claim 3-9- r4 5 , wherein 
said expression control sequences sequence 
comprioc comprises a promoter. 

(AMENDED) The nucleic acid of claim 3-9- r4 5 , wherein 
said expression control acquGncca sequence 
compriac comprises an enhancer. 

(AMENDED) A method of preparing a polypeptide 
comprising tfeeg carboxy- terminal portion of the heavy 
chain of botulinum neurotoxin serotype A comprising at 
least one immunogenic epitope , said method comprising^ 

transfecting an organio m a cell with -tfeea nucleic 
acid having a nucleotide sequence encoding a 
polypeptide comprising the amin o acid sequence__ of 
claim 3Q / SEQ ID NO: 4, said amino acid sequence 
comprising at least one immunogenic epitope; and 

culturing the transfected organia m cell under 

conditions wherein the carboxy terminal portion 
of the heavy chain of botulinum neurotoxin 
aGrotypc A nucleic acid is expressed, 

wherein the organia m cell is selected from the group 
consisting of a gram negative bacteria, a yeast, and a 
mammalian cell line . . 
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49. (AMENDED) The method of claim 48, further comprising 
recovering insoluble protein from said transfected 
organia m cell at least one insoluble polypeptide having 
the amino acid sequence of SEQ ID NO: 4, said amino 
acid sequence comprising at least one immunogenic 
epitope . 

53. (AMENDED) A method of preparing fehean immunogenic 

composition comprising a polypeptide having the amino 
acid sequence of claim 52 , SEQ ID NO:4, said 
mcthod amino acid sequence comprising at least one 
immunogenic epitope, comprising ^ 

culturing a recombinant hoot organia m cell 

transfected with an expression vector comprising 
a nucleic acid comprising a nucleotide sequence 
encoding-? — in an cxprcooablc form, a polypeptide 
comprising the carboxy terminal portion amino acid 
sequence of SEQ ID NO: 4, said amino acid sequence 
comprising at least one immunogenic epitope under 
conditions wherein the heavy chain of botulinum 
neurotoxin ocrotypc A. nucleic acid is expressed; 
and 

recovering from said transfected cell at least_one 
insoluble polypeptide comprising the amino acid 
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sequence of SEQ ID NO: 4, said amino acid sequence 
comprising at least one immunogenic epitope, 

wherein the cell is selected from the group consisting 
of a gram negative bacteria, a yeast, and a mammalian 
cell . 

(AMENDED) The nucleic acid of claim 3^ -43 , wherein 
the A+^AT content is less than about 70% of the total 
base composition. 

(AMENDED) The nucleic acid of claim 55, wherein the 
A+TAT content is less than about 60% of the total base 
composition. 

(AMENDED) A recombinant host cell comprising the 
nucleic acid of claim 3-9- r4 5 . 

(AMENDED) The recombinant host cell of claim 82, 
wherein said protcin polypeptide is at least 0.75% 
(w/w) of the total cellular protein. 

(AMENDED) The recombinant host cell of claim 85, 
wherein said protcin polypeptide is at least 20% (w/w) 
of the total cellular protein. 
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Alignment 1 

Smith SEQ ID NO:4 (hereinafter "Smith4_419) was aligned with the amino acid sequence 
of Halpern (as shown at p. 1 1 189, col. 1, paragraph 4, line 2; hereinafter "Halpern"). Identical amino 
acids are marked by an asterix highlighted in yellow. 



Smith4_419 
Halpern 



Smith4_419 
Halpern 



Smith4_419 
Halpern 



Smith4_419 
Halpern 



MSTFTEYIKNIINTSILNLRYES^LIDLSRYASKINIGSKW^ 
IIWTLQIH^EIKQRWFKYSQMINISDYINRWIFVTIT^ 

DYLQYDK PY YMLNLYDPNK YVDVNNVG I RG YMYLKGPRGSVMTTN I YLNS SL YRGTKP 1 1 KK YASGNKDN IVRNNDR VYINVWKNKEYRLATNASQAGVEKILSALEIPDVGNLSQVW 

MKSKNDQGITNKCKMNLQDNNGND IGF IGFHQFNN I AKLVASNWYNRQ I ERSSRTLGC SWEFI PVDDGWGERPL 
CDKI LGCDWYFV PTDEGWT 
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Alignment 2 

Smith SEQ ID NO: 3 (hereinafter "Smith3_419) was aligned with the nucleotide sequence 
of SEQ ID NO:22 of Kink (U.S. Pat. No. 5,736,139; hereinafter ,f Kink22_139"). The coding sequence of 
the respective nucleic acids is shown in blue. Identical nucleotides are marked by an asterix highlighted 
in yellow. 

Smith3_419 GAATTCGAAACGATG TCTACCTTCACTGAATACATCAAGAACATCATCAATACCTC 

K i nk22_l 39 ATGGCTCGTCTGCTGTCTACCTTC ACTGAATAC ATCAAGAACATC ATC AATACCTCC ATCCTG^ CGCTACGAATCC AATCACCTGATCGACC TGTC TC GCTAC 

Smi t h 3 _4 1 9 GCTTCCAAAATCAACATCGGTTCTAAAGTTAACTTCGATCCG^ 

K in k2 2„1 3 9 GCTTCCAAAATCAACATCGGTTCTAAAGTTAACTTCGATCCGATCGACAAG 

******************************************************************************************** ************** + * it + **i,1,1,*f t H r i r 

Smi th 3 _4 1 9 AACTCTATGTACGAAAACTTCTCCACCTCCTTCTGGATCCGTATCCCGAAATACTTCAACTCCATCTC 
Kin k2 2_1 3 9 AACTCTATGTACGAAAACTTCTCCACCTCCTTCTGGATCCGTATCCCGAAATACTTCAAC 

.***************************************************************************** *********************************i,* i ,**i,**** 

Smi t h 3 _4 1 9 AAAGTATCTCTGAACTACGGTGAAATCATCTGGACTCTGCAGGACACTCAGGAAATC 

K ink2 2 _1 3 9 AAAGTATC TCTGAACTACGGTGAAATC ATCTGGAC TC TGCAGGACACTCAGG AAATCAAACAGCGTGTTGTATTC AAAT ACTC TC AG ATGATC AAC ATCTCTGACTAC ATC AATC GCTGG 

Sm i t h 3_4 1 9 ATCTTCGTTACCATCACCAACAATCGTCTC^TAACTCCAAAA 
Kink22_139 ATCTTCGTTACCATCACCAACAATCGTCTGAATAACTCCAAAATCTACATC 

Sin i t h 3 _4 1 9 TTCAAACTC^ACGGTTGTCGTGACACTCACCGCTACATCTGGATCAAATACTTC 
Kink22_13 9 TTCAAACTGGACGGTTGTCGTGACACTCACCGCTACATCTGGATCAAATACTTCAATC 

******************************************************************■*********************** + ■*********** + *** + ************** 

Smith3_419 GGTATCCTGAAAGACTTCTGGGGTGACTACCTGCAGTACC^CAAACCGTACT 

K i nk2 2_1 3 9 GGTATCCTGAAAGACTTCTGGGGTGACTACCTGCAGTACGACAAACCGTACTAC^ 

************************************************************************************************************************ 

Smith3_419 TACCTGAAAGGTCCGCGTGGTTCTGTTATGACTACCAACATCTACCTGAACTCTTCCCTC 
Kink22_139 TACCTGAAAGGTCCGCGTGGTTCTGTTATC^CTACCAACATCTACCTGAAC 

Sraith3_419 CGCAACAATGATCGTGTATACATCAATGTTCTAGTTAAGAACAAAGAATACCGTC 
Kink22_139 CGCAACAATGATCGTGTATACATCAATGTTGTAGTTAAGAACAAAGAATACCGTCTGGC 

Sm i t h 3_4 1 9 GGTAATCTGTCTCAGGTAGTTGTAATGAAATCCAAGAACGACCAGGGTA^ 
K i nk2 2_1 3 9 GGTAATCTGTCTCAGGTAGTTGTAATGAAATCCAAGAACGACCA^ 

Sm i t h 3_4 1 9 TTCAACAATATCGCTAAACTGGTTGCTTCCAACTGGTACAATCGTCAGATCGAAC 
Kink2 2_13 9 TTCAACAATATCGCTAAACTGGTTGCTTCCAACTGGTACAATCGTCAGATC 

***************************** * V* * *~i ************************************************************************************ * 

Smith3_419 CCGCTGTAA GAATTC— 

Kink22_139 CCGCTGTAACCCGGGAAAGCTT 
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Alignment 3 

Smith SEQ ID NO:4 (hereinafter "Smith4_419) was aligned with the amino acid sequence 
of SEQ ID NO:22 of Kink (U.S. Pat. No. 5,736,139; hereinafter "Kink22_139"). Identical amino acids 
are marked by an asterix highlighted in yellow. 



Smith4_419 
Kink22_139 



Sroith4_419 
Kink22_139 



Smith4_419 
Kink22_139 



Smith4_419 
Kink22_139 



M STFTEYIKNIINTSILl^RYESNHLIDLSRYASKINIGSKVNFDPIDKNQ^ 

MARLLSTFTEYIKNIINTSILNLRYESNHLIDLSRYASKINIGSKVNFDPID^ 

.* ,*****'♦ ************************************ ************************************************************************* 

NYGEI IWTLQDTQE I KQRWFK YSQM IN I SDY INRWI FVT I TNNRLNNSK I Y INGRL I DQKP I SNLGNIHASNN IMFKLDGCRDTHRYIWIKYFmFDKELNEKEIKDLYDNQSNSGILK 
NYGEIIWTLQm^EIKQRWFKYSQMINISDYINRWIFVTI^ 

■******'****'**************************************'************************************************************************ 

DFWGDYLQYDKPYYMLNLYDPNKWDVNNVGIRGYMYLKGPRGSVMTTNIYLNSSLYRGTKFIIKKYASGNK^ 
DFWGDYLQYDKPYYML^YDPNKYVDVNNVGIRGYMYLKGPRGSVM^^ 

r *** ******** *\** ***************************** *\ **************************************************************** **********, 
QWVMKSKNDC<3ITNKCKMNLQDNNGND 

QWVMKSKNDQGITOKCKM^QDNNGNDIGFIGFHQF^IAKLVASNWYNRQIERSSRT^^ 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant : Smith et al. 

Serial No. : 09/611,419 Examiner : Portner,V. 

Filed : July 06, 2000 Group Art Unit : 1645 

For RECOMBINANT VACCINE AGAINST BOTULINUM NEUROTOXIN 



AMENDMENT AND SUBMISSION OF SUBSTITUTE 
SEQUENCE LISTING 



I hereby certify that this paper is being deposited with the United States Postal 
Service as first class mail in an envelope addressed to: Assistant Commissioner for 
Patents, Washington, D.C. 2023 1 



March 5, 2002 



/ 



Date of Deposit 



Rochelle K. Seide 




32,300 



PTO Registration No. 



March 5, 2002 



Date of Signature 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Applicants submit this paper in response to the Office Communication dated 
September 7, 2001 that was issued in the above-identified application. Applicants also enclose 
herewith a Substitute Sequence Listing. Applicants request a five month extension of time and 
enclose the fee required pursuant to 37 C.F.R. §1.1 7(a)(5). 
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IN THE SPECIFICATION 

Please delete the Sequence Listing presently of record and substitute, therefor, the 
attached Substitute Sequence Listing. 

Please amend the paragraph beginning at page 12, line 7 and ending at page 12, 
line 14 with the following rewritten paragraph: 

-Kozaki et al. (in "Antibodies against Botulism Neurotoxin", L.L. Simpson, ed., 
1989, Academic Press, New York) suggested that a protective epitope might be present in the 50 
kDa carboxyl terminus (HC) region of the protein. Thompson et al. (1990, Eur. J. Biochem. 
189:73-81) deduced the amino acid sequence for the serotype A botulinum toxin. DasGupta et 
al. (1990, Biochemie, 72:661-664) identified the "nick" site for post-translational cleavage of the 
expressed toxin polypeptide, from which the sequence of the heavy chain can be deduced as SEQ 
ID NO:41. See also Krieglstein, et al., 1994, /. Protein Chem., 13:49-57.-- 

Please delete the sequence paragraph beginning at page 12, line 15 and ending at 
page 12, line 31. 

Please amend the paragraph beginning at page 13, line 1 and ending at page 13, 
line 6 with the following rewritten paragraph: 
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-Whelan et al. (AppL Environ. Microbiol 58:2345-2354, 1992) have deduced the 
amino acid sequence for the serotype B botulinurn toxin. Schmidt, et al. (1985, Arch. Biochem. 
Biophys., 238:544-548) provided N-terminal sequence information for the heavy chain resulting 
from post-translational cleavage of the expressed toxin polypeptide, and the sequence of the 
heavy chain can be deduced from this information as SEQ ID NO:42.— 

Please delete the sequence paragraph beginning at page 13, line 8 and ending at 
page 13, line 24. 

Please amend the paragraph beginning at page 36, line 17 and ending at page 36, 
line 17 with the following rewritten paragraph: 

--The sequence of the C fragement of the A chain was deduced as SEQ ED 

NO:38.- 

Please delete the sequence paragraph beginning at page 36, line 18 and ending at 
page 36, line 26. 

Please amend the paragraph beginning at page 36, line 32 and ending at page 36, 
line 32 with the following rewritten paragraph: 

-The sequence for the synthetic gene is SEQ ID NO:37.~ 
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Please delete the sequence paragraph beginning at page 37, line 1 and ending at 
page 37, line 27. 

Please amend the paragraph beginning at page 38, line 6 and ending at page 38, 
line 7 with the following rewritten paragraph: 

-The C fragment for botulism toxin serotype B of Whelan was studied and the 
portion of the protein having the sequence of SEQ ID NO:40 was defined as the C fragment- 
Please delete the sequence paragraph beginning at page 38, line 8 and ending at 
page 38, line 16. 

Please delete the paragraph beginning at page 38, line 17 and ending at page 38, 

line 17. 

Please amend the paragraph beginning at page 38, line 18 and ending at page 38, 
line 25 with the following rewritten paragraph: 

-The synthetic gene for expression in E. coli was produced in the manner 
described for synthesis of the gene for the C fragment of the A strand, namely, using a large 
number of oligomers of approximately 60-65 bases corresponding to the sequences of the + and 
- strands with overlaps of 7 bases. The oligomers were allowed to anneal and were ligated to 
form subunits of 250-300 base pairs each. Each subunit had been designed to have restriction 
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sites at their termini which allowed them to be assembled in the right order to form the complete 
gene. The synthetic gene encoding the C fragment of the B toxin is SEQ ID NO:39.- 

Please delete the sequence paragraph beginning at page 38, line 26 and ending at 
page 39, line 21. 
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REMARKS 

Applicants submit this paper in response to the Office Communication dated 
September 7, 2001 that was issued in the above-identified application. Applicants also enclose 
herewith a Substitute Sequence Listing. Applicants request a five month extension of time and 
enclose the fee required pursuant to 37 C.F.R. § 1.17(a)(5). 

Claims 39-86 are pending. 

Rewritten paragraphs appear in the preceding "IN THE SPECIFICATION" 
section. Attached hereto is a marked-up version of the changes made to the specification 
paragraphs by the instant amendment. The attached page is captioned " VERSION WITH 
MARKINGS TO SHOW CHANGES MADE " and is included pursuant to 37 C.F.R. 
§1.121(c)(ii). Should any discrepancies be discovered, the version presented in the preceding 
"IN THE SPECIFICATION" section shall take precedence. 

Applicants submit herewith a Substitute Sequence Listing in paper and computer 
readable form. I hereby state that the content of the paper and computer readable copies of the 
Substitute Sequence Listing submitted in accordance with 37 C.F.R. §1. 821(c) and (e), are the 
same. I hereby state that the content of the paper and computer readable copies of the Substitute 
Sequence Listing, submitted in accordance with 37 C.F.R. §1.82 1(g), herein does not include 
new matter. 

Applicants Subsitute Sequence Listing corrects typographical errors in the 
sequences presented in the original application. Applicants enclose herewith five sequence 
alignments for the Examiner's review wherein corrections are highlighted. In each case, the 



NY02:373755.1 



-6- 



FILENO.A33626 067252.0105 

PATENT 

Examiner's attention is respectfully invited to the aligned sequences which provide support for 
the changes. 

The Commissioner is hereby authorized to charge any fees due with this 
submission not otherwise enclosed to Deposit Account No. 02-4377. Please credit any 
overpayment of fees associated with this filing to the above-identified deposit account. A 
duplicate of this page is enclosed. 

A copy of the Notice to Comply is enclosed. 

Respectfully submitted, 

odjjjju. 




Rochelle K. Seide 
PTO Reg. No. 32,300 
Attorney for Applicant 

BAKER BOTTS, L.L.P. 
30 Rockefeller Plaza 
New York, NY 10112 
(212) 408-2626 




Enclosures 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE SPECIFICATION 

This marked-up version was prepared with DeltaView (V2.5.163) software. In 
this section, added text is marked with double underlining, e.g. added text , and deleted text is 
marked by a single strikethrough, e.g. deleted t e xt . 

The paragraph beginning at page 12, line 7 and ending at page 12, line 14 has 
been amended as follows: 

Kozaki et al. [in "Antibodies against Botulism Neurotoxin", L.L. Simpson, ed., 
1989, Academic Press, New York T } suggested that a protective epitope might be present in the 
50 kDa carboxyl terminus (HC) region of the protein. Thompson et al. (1990, Eur. J. Biochem. 
189:73-81) deduced the amino acid sequence for the serotype A botulinum toxin. DasGupta^ et 
al. (1990, Biochemie, 72:66 1-664) T identified the "nick" site for post-translational cleavage of 
the expressed toxin polypeptide, from which the sequence of the heavy chain can be deduced as 
follows (so o SEO ED NO:41. See also Krieglstein, et al., 1994, J. Protein Chem., 13:49-#7}r5L 



The sequence paragraph beginning at page 12, line 15 and ending at page 12, line 
31 has been deleted. 
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ALNDLCIK\Wm^LFFSPSED>^T>fDL>JKGEEITSD™Ei\AEE>nSLDLIQQYYL 
TFNFDNEPENISIENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLR,\QEFEHGKSR 
IALTNS^JEALLWSRVYTFFSSDYVKK^^TE^AMFLGWVEQLVYDFTDETSEVSTT 
DKIADITIIIPYIGPALNIGMLYKDDFVGALIFSGAVILLEFIPEIAIPVLGTFALVSYIA>JKV 
LTVQTIDNALSKRNEKWDE\^YKYIVTNWLAK\^>JTQIDLIRKKNlKEALENQAEATKa\II 
NYQYNQYTEEEK>^n^NroDLSSKLNESI>JKAAlINI>^L>JQCSVSYLNl>JSMIPYGVK 
RLEDFDASLKDALLKYIRD>ryGTLIGQ\^DRLKDK\T^JTLSTDIPFQLSKYVD>JQRLLST 
FTEYIK^^I^JTSIL^JLRYES^JHLIDLSRYASKI^JIGSK\^JFDPIDKNQIQLFNLESSKIEVILK 
>L\I\^Y>JSMYENFSTSFWIRIPKYFNSISL>rhreYTIINCMENNSGWKVSL>JYGEIIWTLQDT 
QEIKQR\^VFKYSQNlINISDYimWIFVTITN>rRL>J>JSKIYTI>JGRLIDQKPIS>JLGNIHASN 
>nMFKLDGCRDTHRYIWIKYFNLFDKELNEKEIKDLYDNQSNSGILKDFWGDYLQYDKP 
YYMILLYDP>JKY\^D V>JNVGIRGYM YLKGPRGS VMTTNIYLNS S LYRGTKFIIKKAS GN 
KDNIVR>J>n)RVYim^VVKNKEYRLAT>JASQAGVEKILSALEIPDVGNLSQVVVMKSKN 
DQGIT>rKCK]VlNLQD>JN G> r DIGFIGFHQFr < INIAKLV ASNW YNROTERSSRTLGCS WEFIP 
VDDGWGERPL 

The paragraph beginning at page 13, line 1 and ending at page 13, line 6 has been 
amended as follows: 

Whelan et al. (Appl. Environ. Microbiol. 58:2345-2354, 1992) have deduced the 
amino acid sequence for the serotype B botulinum toxin. Schmidt, et al. (1985, Arch. Biochem. 
Biophys., 238:544-548)? provided N-terminal sequence information for the heavy chain resulting 
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fef fflfrom post-translational cleavage of the expressed toxin polypeptide, and the sequence of the 
heavy chain can be deduced from this information as fetiews SEO ID NO : 42. 



The sequence paragraph beginning at page 13, line 8 and ending at page 13, line 
24 has been deleted. 

APGICro\^DNEDLFFL\DKJ-JSFSDDLSKNERIEY>JTQS>JYIE>nDFPINELILDTDLIS 
KIELPSENTESLTDFm^DWVYEKQPAIKKIFTDENTIFQYLYSQTFPLDIRDISLTSSFDDA 
LLFS>JKVYSFFSMDYIKTANKVVEAGLFAGWVKQIVNDFVIEA>JKSNTMDKIADISLIVP 
YIGLAL^JVG^?ETAKG^JFENAFEIAGASILLEFIPELLIP^^VGAFLLESYID^^K^JKIIKTID^J 
ALTKJ^JEKWSDMYGLWAQWLST\nvn'QFYTIKEGMYFw\L>^QAQALEEIIKYRY>JrYS 
EKEKSNINIDFNDIN SKL^reGI^JQ AIDNI>J>ff'I>JGCS VS Y^IKKNIIPL A\^EKLLDFDNTLK 
K>n^LNYroENKLYLIGSAEYEKSK\^YLKTMPFDLSIYT>JDTILIEMF>JKY>JSEIL>rNII 
LNLRYKDWILroLSGYGAKVEVYDGVELNDK^QFKLTSSANSKIRTTQNQ>niF>JSVFL 
DFSVSFWIRIPKYKNDGIQ>r^IHNEYTII>lCNlKN>JSGWKISDlGRIIWTLroiNGKTKSVFF 
EYNIREDISEYI>mWFFVTIT>^NNAKIYIhJGKLESNTDIKDIREVL\>JGEIIFKLDGDIDR 
TQFIWMKYFSF>ITELSQS>nEERYKIQSYSEYLKDFWG>JPLMY>JKEYYMF>fAGNK>JSY 
TIKLKKDSPVGEILTRSKY>JQ>JSKYI>rm)LYIGEKFiniRKSNSQSI>roDWRKEDYrYLD 
FFNLN QEWRV YTYKYFKKEEELFLAPISDSDEFY>JTIQIKEYDEQPTYS CQLLFKKDEES 
TDEIGLIGIHRFYESGIVFEE\TOVFCISDWYLEVKRKPY>JLKLGCNWQFIPKDEGWTE 
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The paragraph beginning at page 36, line 17 and ending at page 36, line 17 has 
been amended as follows: 

The sequence of the C fragm e nt fragement of the A chain was deduced as SEP ID 

NO:38. 



The sequence paragraph beginning at page 36, line 18 and ending at page 36, line 
26 has been deleted. 

RYESNHLroLSRYASKrNIGSK\^JFDPIDK>JQIQLF>JLESSKIEVILKJ'JAI\^JSNlY 
ENFSTSFWIRIPKYFNSISLWJEYTin>JCI> > lEWJSG\m\^SL>JYGEIIWTLQDTQEIKQRVVF 

KYSQM]>^SDYI^^wff\TIT^^^lL^msKIYI^JGRLroQKPIS^^G^JmAS^I^JI]^lFKLDGCR 

DTHRYIWIFYF>JLFDKEL>rEKEIKDLYD>JQS>JSGILKDFWGDYLQYDKPYYlSlL>JLYDP 
>n£YVDVN>rVGIRGYMYLKGPRGSVMTTNIY 

DRVYI>rV\^VK>JKEYRLAT>L\SQAGVEKILSi\LEIPD\^G>JLSQV\^lKSK>n3QGITNKC 
O^LQD>^G^IGFIGFHQF>JNIAKLVAS>r\VY^niQIERSSRTLGCSWEFIP\T)DGWGE 
RPfe 

The paragraph beginning at page 36, line 32 and ending at page 36, line 32 has 
been amended as follows: 

The sequence for the synthetic gene is found below: SEO ID NO:37. 
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The sequence paragraph beginning at page 37, line 1 and ending at page 37, line 
27 has been deleted. 

CTCGAGCCATGGCTCGTCTGCTGTCTACCTTCACTGAATACATCAAGAACATC 
ATCAATACCTCCATCCTGAACCTGCGCTACGAATCCAATCACCTGATCGACCTGTCT 
CGCTACGCTTCCi\Ai\i\TCi\i\CATCGGTTCTi l Vi\^\CTTi\j\CTTCGATCCGATCGACAAG 
AATCAGATCCAGCTGTTCiV\TCTGGAATCTTCCA,\,\,\TCGAAGTTATCCTGi\a\GAAT 
GCTATCGTATACi\ACTCTATGTACGAi\i\i\CTTCTCCACCTCCTTCTGGATCCGTATCC 
CAAATACITCAACTCCATCTCTCTGAACAATGAATACACCATCATCAACTGCATGGA 
AAACAATTCTGGTTGGAAAGTATCTCTGAACTACGGTGAAATCATCTGGACTCTGCA 
GGACACTCAGGAAATCAAACAGCGTGTTGTATTCAAATACTCTCAGATGATCAACA 
TCTCTGACTACATCAATCGCTGGATCTTCGTTACCATCACCAACAATCGTCTGAATA 
ACTCCAAAATCTACATCAACGCCGTCTGATCGACCAGAAACCGATCTCCAATCTGG 
GTAACATCCACGTTCTAATAACATCATGTTCAAACTGGACGGTTGTCGTGACACTCA 
CCGCTACATCTGGATCAAATACTTCAATCTGTTCGACAAAGAACTGAACGAAAAAG 
AAATCAAAGACCTGTACGACAACCAGTCCAATTCTGGTATCCTGAAAGACTTCTGG 
GGTGACTACCTGCAGTACGACAAACCGTACTACATGCTGAATCTGTACGATCCGAA 
CAAATACGTTGACGTCAACAATGTAGGTATCCGCGGTTACATGTACCTGAAAGGTC 
CGCGTGGTTCTGTTATGACTACCAACATCTACCTGAACTCTTCCCTGTACCGTGGTA 
CCAAATTCATCATCAAGAAATACGCGTCTGGTAACAAGGACAATATDCGCAACAAT 
GATCGTGTATACATCAATGTTGTAGTTAAGAACAAAGAATACCGTCTGGCTACCAAT 
GCTTCTCAGGCTGGTGTAGAAAAGATCTTGTCTGCTCTGGAAATCCCGGACGTTGGT 
AATCTGTCTCAGGTAGTTGTAATGAAATCCAAGAACGACCAGGGTATCACTAACAA 
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FILE NO.A33626 067252.0105 

PATENT 

ATGCAAAATGAATCTGCAGGACAACAATGGTAACGATATCGGTTTCATCGGTTTCC 
ACCAGTTCA 1 \CA l \TATCGCTi\i\i\CTGGTTGCTTCCi\i\CTGGTACi\ J \TCGTCAGATCG 
AACGTTCCTCTCGCACTCTGGGTTGCTCTTGGGAGTTCATCCCGGTTGATGACGGTT 
GGGGTGAACGTCCGCTGTAACCCGGGAAAGCTT 

The paragraph beginning at page 38, line 6 and ending at page 38, line 7 has been 
amended as follows: 

The C fragment for botulism toxin serotype B of Whelan was studied and the 
portion of the protein having the sequence of SEP ID NO:40 was defined as the C fragment. 



The sequence paragraph beginning at page 38, line 8 and ending at page 38, line 
16 has been deleted. 

F^YNSEILWJnLNLRYKDN>^roLSGYGAKVEVYDGVEL>rDK^JQFKLTSSANS 
KIRVTQNQNIIFNSVFLDFSVSFWra^ 

RITWTLroiNGKTKSVFFEYNIREDISEYIMlWFFVTi™ 

EVIANGEIIFKLDGDIDRTQFR^^lKYFSIF>ITELSQSNIEERYKIQSYSEYLKDFWGJ'JrLNl 
YT>rKEYY^lF>L\G>^JSYIKLKKDSPVGEILTRSKY>JQ>JSKYIhfyRDLYIGEKFIIRRKS>^ 
QSINDDTVKKEDYTYLDFF 

NLNQEQRVYTYKKFKKEEEKLFLi\PISDSDEFYNTIQIKEYDEQPTY 
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FILENO.A33626 067252.0105 

PATENT 

SCQLLFKKDEESTDEIGLIGIHRF^ 
WQFIPKDEGWTE 

The paragraph beginning at page 38, line 17 and ending at page 38, line 17 has 

been deleted. 

was d e fin e d as th e C fragment. 

The paragraph beginning at page 38, line 18 and ending at page 38, line 25 has 
been amended as follows: 

The synthetic gene for expression in E. coli was produced in the manner 
described for synthesis of the gene for the C fragment of the A strand, namely, using a large 
number of oligomers of approximately 60-65 bases corresponding to the sequences of the = + and 
- strands with overlaps of 7 bases. The oligomers were allowed to anneal and were ligated to 
form subunits of 250-300 base pairs each. Each subunit had been designed to have restriction 
sites at their termini which allowed them to be assembled in the right order to form the complete 
gene. theThe synthetic gene fe^-encoding the eQ fragment of the B toxin was as follows is SEP 
IDNO:39. 
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FILENO.A33626 067252.0105 

PATENT 

The sequence paragraph beginning at page 38, line 26 and ending at page 39, line 
21 has been deleted. 

ATGGCTTTCAACAAATACAATTCCGAAATCCTGAACAATATCATCCTGAACC 
TGCGTTACAAAGACAACAATCTGATCGATCTGTCTGGTTACGGTGCTAAAGTTGAAG 
TATACGACGGTGTTGAACTGAATGACAAGAACCAGTTCAAACTGACCTCTTCCGCTA 
ACTCTAAGATCCGTGTTACTCAGAATCAGAACATCATCTTCAACTCCGTATTCCTGG 
ACTTCTCTGTTTCCTTCTGGATCCGTATCCCGAAATACAAGAACGACGGTATCCAGA 
ATTACATCCACAATGAATACACCATCATCAACTGCATGAAGAATAACTCTGGTTGG 
AAGATCTCCATCCGCGGTAACCGTATCATCTGGACTCTGATCGATATCAACGGTAAG 
ACCAAATCTGTATTCTTCGAATACAACATCCGTGAAGACATCTCTGAATACATCAAT 
CGCTGGTTCTTCGTTACCATCACCAATAACCTGAACAATGCTAAAATCTACATCAAC 
GGTAAACTGGAATCTAATACCGACATCAAAGACATCCGTGAAGTTATCGCTAACGG 
TGAAATCATCTTCAAACTGGACGGTGACATCGATCGTACCCAGTTCATCTGGATGAA 
ATACTTCTCCATCTTCAACACCGAACTGTCTCAGTCCAATATCGAAGAACGGTACAA 
GATCCAGTCTTACTCCGAATACCTGAAAGACTTCTGGGGTAATCCGCTGATGTACAA 
CA,\,\GAi\TACTATATGTTCi\ATGCTGGTi\ACAAGAACTCTTACATCA,\ACTGAAGA 
AAGACTCTCCGGTTGGTGAATCCTGACTCGTTCCAAATACAACCAGAACTCTAAATA 
CATCAACTACCGCGACCTGTACATCGGTGAAAAGTTCATCATCCGTCGCAAATCTAA 
CTCTCAGTCCATCAATGAGACATCGTACGTAAAGAAGACTACATCTACCTGGACTTC 
TTCAACCTGAATCAGAATGGCGTGTATACACCTACAAGTACTTCAAGAAAGAAGAA 
GAAAAGCTTTTCCTGGCTCCGATCTCTGATTCCGACGAACTCTACAACACCATCCAG 
ATCAAAGAATACGACGAACAGCCGACCTACTCTTGCCAGCTGCTGTTCAAGAAAGA 
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PATENT 

TGA l \GA^\TCTACTGACGAi\ATCGGTCTGATCGGTATCCACCGTTTCTACGAATCTGG 
TATCGTATTCGAAGAATACAAAGACTCTTCTGCATCTCCi\Ai\TGGTACCTGi\AGGAA 
GTTAAACGCA,\,\CCGTACA,\CCTGAAACTGGGTTGCA,\TTGGCAGTTCATCCCGi\A 
AGACGAAGGTTGGACCGAATAGTAACCTCTAGAGTCGAGGCCTGCAG 
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